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ACIAR project ASEM/2003/052 (Improving Financial Returns to Smallholder Tree Farmers in 
the Philippines) is a major research program, which will generate substantial information 
about tree farming and timber markets. There will be a critical need to translate research 
findings into new technology (techniques, management systems, regulations and policies), 
and to promote adoption of this new technology to major forestry stakeholders in Leyte, 
particularly tree growers and regulatory agencies. A particular aim will be to increase the 
financial returns to smallholders from tree growing. The project will have a particular focus 
on current tree growers with stands registered with the DENR. 
 
The background to the current slow uptake of plantation forestry by smallholders is the 
transition from an active timber industry based on native forests, to forest protection from 
illegal logging, and difficulty in developing policies to support smallholder forestry. Earlier 
government and aid-supported programs in industrial forestry experienced problems in terms 
of tree survival rates, wildfires, indigenous domain land claims, and uncertain funding. Over 
the past 20 years, there has been a shift from industrial forestry to community forestry, in 
which the Philippines has been an international leader. The Community-based Forest 
Management (CBFM) arrangements have evolved since their introduction – and 
incorporation of earlier forestry support programs – in 1995. CBFM has supported both 
common-property tree plantings and tree growing by individual smallholders but within a 
CBFM agreement. 
 
There is a shortage of information about desirable smallholder forestry practices in Leyte, 
and in the Philippines in general, upon which to base forest policy and forestry extension. 
Also, provision of extension support has declined in recent years. The earlier ‘PCARD 
recommends’ extension series, provided high-quality information to smallholders on a variety 
of forestry topics, e.g. seedling nurseries, timber species and their silviculture, growing 
abaca and charcoal production. Some extension material is currently produced by the 
DENR, and by research project such as that of the World Agroforestry Centre (previously 
called ICRAF). Previous socio-economic research into forestry in Leyte – including by 
members of the current ACIAR research team – has revealed that of smallholder forestry 
faces many impediments, some of which present major challenges to be overcome.  
 
The current and previous ACIAR-funded socio-economic research programs into Leyte 
smallholder forestry represent a large expenditure on research, in terms of input from the 
funding body, as well as from the researchers in Australia and Leyte and their host 
organisations. It is critical that the findings of this research be translated into new technology 
and adopted, to justify the research expenditure, and to ‘make a difference’ to the livelihoods 
of smallholders. 
 
Research is really about producing new technology, as broadly defined to include products, 
production techniques, management systems, policy development and regulatory 
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frameworks. In this broad context of technology, recommendations for reform of forest policy 
can be viewed as a ‘technology package’. 
 
This paper is concerned with utilization of research results of ACIAR project 
ASEM/2003/052, and earlier research, for technology transfer (including forest policy reform) 
in Leyte Province. It is not possible ex ante to predict the precise nature of research findings, 
and hence of the desirable policy directions. Some indications are available from the project 
document, which sets out intended research and makes predictions about benefits of the 
research. The objective of this paper is to set out a process for policy formulation and 
technology transfer. Defining this process requires some consideration of the policy 
requirements, and conceptualization of the technology transfer process. The next section of 
the paper examines some theoretical concepts of technology transfer. A number of ‘research 
and technology questions’ are then presented. The research approach is outlined. Relevant 
policy areas are identified, and the proposed technology transfer approach is outlined. 
Comments are then made about expected outputs, links with other research activities, and 
resource requirements and timelines. 
 
THEORETICAL CONTEXT AND SOME DEFINITIONS 
 
The research activity addressed here concerns formulation of policies on the basis of the 
research findings, which draws on information economics, agency theory and public goods 
theory. Forest ‘policies’ constitute one form of technology, developed from project technical 
outputs. A starting point for considering technology transfer activities is to recognize that 
even technically excellent research may have no practical benefits unless the findings are 
made available in a usable form for the target user group. 
 
A further theoretical issue relates to the distinction between industry efficiency and 
regulatory efficiency. Industry efficiency concerns allocating resources in the short and long 
run (static and dynamic efficiency) so as to achieve the maximum value of output given the 
limited resources. Economists are typically concerned with improving industry efficiency, and 
overcoming market failures. Efficient resource allocation is viewed within the regulatory 
environment of government agencies making best use of their limited resources to selflessly 
serve industry and community clients. In contrast, in policy research the objective is to 
improve regulatory efficiency. Lack of information is a major constraint for both the private 
and government sectors in arriving at efficient management policies. 
 
In discussing how the findings of ACIAR project ASEM/2003/052 will be made available to 
decision-makers in the private and public sector, it is necessary to introduce some concepts 
and terminology concerning the relationship between research finding and new technology. 
 
The RD&E Cycle 
 
Research results are not normally in a form which can be used directly for policy support or 
industry adoption. For research findings to be of practical value, they must be converted into 
a form usable by clients (the development phase) and then made available to them. The 
research, development and extension (or more generally technology transfer) process may 
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In this conceptualization of the RD&E cycle, development converts the technical outputs of 
research into a usable technology, the adoption of which will lead to practical benefits or 
desirable practical outcomes.1 The development phase, designed to generate technology 
which is appropriate to the client group2, may be further divided into validation, 
summarization, integration and further development, of the technical outputs (Harrison and 
Tisdell 1997).  
 
Technology transfer involves providing new information for decision-makers in the private 
and public sectors, to augment the information they already have, as decision-support to 
facilitate changes in their policies and practices. In general, technology is not adopted 
instantly, or by all potential adopters. An adoption curve may be identified, in terms of 
number of adopters over time. The nature of the adoption patterns has been explained in 
terms of personal characteristics of adopters (innovators through to laggards), and by the 
level of resources held by potential users and hence their capacity to adopt new technology. 
Even when the potential adopter is a single public agency, issues of comprehensiveness 
and timing of adoption arise. 
 
The Nature of New Technology 
 
Research outputs and new technology can take a number of forms. The form will depend to 
a large extent on the nature of the research. A spectrum of research types from basic or 
fundamental through to highly applied may be identified. According to Arnon (1989, pp. 327-
328), research projects may be classified as: 
 
Basic research – studies the laws of nature, without regard for immediate applicability of the 
findings. 
 
Mission-oriented basic research – directed to discovering new scientific knowledge of 
potential economic importance or needed for the solution to a specific problem. 
 
Applied research – application of existing knowledge to the solution of practical problems. 
 
Adaptive research – adapting technology to the specific needs of a particular set of 
conditions. 
 
Development research – use of scientific knowledge to pursue new or substantially improved 
materials, devices, products, programs, processes, systems or services. 
 
Insurance research – aimed at preventing an undesirable situation from occurring, or 
preparing a timely remedy for such a situation. 
 
Exploratory research – based on original ideas that might have practical application, but 
require preliminary work to ascertain if the idea has merit. 
 
Strategic research – designed to generate new knowledge and new methodologies needed 
for solution of specific research problems. 
                                                 
1 The terminology adopted here is that prescribed by Land and Water Australia (previously the Land 
and Water Resources Research and Development Corporation) as applied by Harrison and Tisdell 
(1997). 
2 In the 1970s, the international agricultural research centres (including the International Rice 
Research Institute at Los Baños) paid particular attention to what was referred to as ‘appropriate 
technology’. For example, the rotary hoe was found to be much better suited to smallholders farming 
than the farm tractor. 
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Research in Project ACIAR/2003/052, which has a number of research activities, has 
elements of various research types. However, in general the project could be classed as 
strategic, applied and development research. 
 
Some of the types of new technology generated through research projects, particularly 
projects of a relatively applied nature, include: 
 
• New commercial products, for new enterprises. 
• New techniques or practices (changes for farming systems), for producers. 
• New policies for public institutions, to pursue sustainable development (economic, 
environmental, social and cultural). 
 
The Concept of a ‘Forest Policy’ as a Form of Technology 
 
This paper is about the development and transfer of forest policies. A forest policy may be 
defined as a form of technology. Policies may be viewed as management options for 
responding to short-run circumstances (tactical policies), for planning for the medium term 
(strategies) and for decisions which have long-run impacts (structural policies). Decisions in 
effect involve adoption of policies. Decisions in government translate into legislation, 
regulations, and encouraged or favoured actions. 
 
Validation of Potential New Technology and Integration into Viable Packages 
 
Introducing new technology (including policy) involves substantial cost. Also, defective 
policies impose costs to stakeholders and the nation. Any new technology package therefore 
requires some form of validation – e.g. testing for performance reliability, cost-effectiveness, 
and appropriateness and acceptability for the target client group – before technology transfer 
is attempted3. 
 
The integration element of technology development is particularly important in that new 
technology needs to be presented to potential adopters as a technology package, or 
sufficient scope and cohesiveness to be attractive for adoption. Individual components of a 
system, adopted out of context, may have little benefit, e.g. improved tree nutrition may be a 
waste of money if no thinning is carried out. The technical outputs of the various activities in 
a research project, findings available from other research, and judgment and intuition, all 
require integration into a cohesive package or integrated management system. The 
objectives, scope, virtues and limitations of this package need to be clearly documented for 
potential users. 
 
Development of a technology transfer package is less critical where clients have continuing 
association with researchers, e.g. in the case of on-farm demonstration sites. When field 
days are used for technology transfer, the participants have an opportunity to gain an 
impression of the overall management system. 
 
Technology Transfer Models 
 
Various mechanisms for technology transfer may be adopted in association with research 
projects (Harrison and Tisdell 1997). 
 
Technology transfer by the researchers. The simplest model is for the researchers to carry 
out their own technology transfer activities. However, this is sometimes not effective, 
because the researchers may not have the skills to do so (cf. trained and experienced 
                                                 
3 Another form of validation, which addresses in particular the quality of research, is peer validation of 
research by reviewers of articles submitted to national or international journals. 
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extension specialists), they may not have the interest (being more focused on carrying out 
research), they may be struggling to complete the research activities they have undertaken 
to do, and the project may not provide sufficient funding or time for technology transfer. 
 
Including an extension component in the project design. The above problems could be 
ameliorated by ensuring that the project planning includes resources for an extension 
component (although there is a risk that time slippage in the research may still present a 
time squeeze), and that people with extension skills are included in the project team. 
 
Inclusion of client in research team. Another model is to include members of the adoption 
clientele in the research team, e.g. to include members of government agencies, and to 
carry out on-farm trials. 
 
Separate extension project. Yet another model is to have a separate extension project 
attached to or following the research project. This can be a desirable arrangement for 
complex technology is being developed. Sometimes the research funding body will assist the 
researchers to obtain funding from other sources and recruit extension specialists for an 
technology project4. 
 
Regardless of the model, a variety of extension activities may be conducted, including 
carrying out research trials on properties of farmer cooperators, having demonstration sites, 
holding field days, use of media services and production of extension literature. 
 
Constraints and Risk Factors in Technology Transfer 
 
While a smallholder may make rapid decisions without requirement to consult outside of their 
household, decision-making in public agencies can involve many people and complex 
processes, and it may take months or even years for new policies to be implemented.5 
Various impediments may arise with respect to technology transfer. For the smallholder, 
often the resource requirements – in terms of finance, labour and managerial ability – are the 
critical constraints. For government agencies, resource impediments can be compounded by 
staff changes, agency restructuring involving deskilling of staff, inertia, and pursuit of agency 
(cf. social) goals. Other constraints and risk factors include: 
 
• reliability of information generated by research activities. 
• effectiveness of converting project findings into policy recommendations. 
• completeness of policy recommendations – as integrated packaged of sufficient 
scope to be taken on board by DENR, tree growers or other stakeholders. 
• effectiveness of transfer of the policy recommendations to DENR. 
• willingness of DENR to accept the policy recommendations generated by university 
researchers. 
• capacity of DENR to act on the policy recommendations, which involves resources 
and skills, commitment, and the influence of political and other lobby groups. 
• extent of flow-on to national policy makers, or independence of regional policy 
makers. 
• instability of national forest policies. 
                                                 
4 This was the case with a controlled traffic farming (CTF) project in Central Queensland, where all 
cropping machinery uses the same wheel tracks, and complex field layout and machinery 
modification is required. A two-year extension project followed about four years of research and 
technology development. 
5 In recent years, many countries have developed and to some extent adopted national forest policies, 
including various countries in Europe (Tikkanen et al. 2002), the Philippines (the 1990 Master Plan 
for Forestry Development, and recent update) and Australia (the 1992 National Forest Policy 
Statement). New policies may not be acceptable if they do not fit within this overall framework. 
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RESEARCH OBJECTIVES AND QUESTIONS TO BE ADDRESSED 
 
The overall objective of this aspect of the ACIAR project is to develop procedures and plans 
for policy formulation and technology transfer activities in relation to project findings, and 
ensure the necessary measures are integrated into project planning to support this 
technology transfer. That is, this activity concerns technology transfer, rather than forestry 
research per se. 
 
A number of research and technology transfer questions may be raised: 
 
• Which aspects of Leyte forest policy will the project shed light on? 
• Who are the target users of technology developed by the project, and what 
information do they need? The users would presumably comprise forestry 
stakeholders, including government agencies (at the national, regional and local 
level), individual tree growers, communities, and NGOs. 
• What are the main policy or technology packages likely to be developed? 
• How will these technology packages be developed? This will presumably involve 
integrating information from the various research activities of project ASEM/2003/052 
and related research from ACIAR projects and other sources into viable technology 
packages.  
• What further development after research completion will be required, and to what 
extent and by what means will the research findings and technology packages be 
validated? 
 
RELATIONSHIP TO PROJECT OBJECTIVES 
 
All project activities will generate information which is relevant for technology transfer. 
Technology transfer can be viewed as a final stage of the R, E & E cycle for each project 
objective and subobjective. 
 
GENERAL RESEARCH APPROACH AND JUSTIFICATION 
 
This activity is not so much a project research component as a technology development and 
IEC (information, education and communication) component. A number of steps may be 
identified, in general terms, viz: 
 
• Identify policy areas, issues and information gaps. 
• Plan the compilation of project findings and their validation. 
• Develop a strategy for policy development (e.g. through workshops involving 
stakeholder groups including regulatory agencies, feedback from the project advisory 
committee). 
• Allocate responsibilities for particular components. 
• Develop draft technology transfer packages, including policy recommendations, 
along with details of the rationale for the new technology. 
• Validate draft policy recommendations, again through workshops and other 
mechanisms for obtaining input from experts). 
• Convey technology packages to relevant decision-makers, and make further 
information available as requested. 
 
POLICY AREAS DESIGNATED OR IMPLIED IN THE RESEARCH DESIGN 
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• land-use policy; 
• forestry extension and silvicultural recommendations; 
• design of tree registration and log harvest and timber transport approval processes;  
• supporting timber market information and marketing systems; 
• sharing of responsibilities and information between the DENR and other agencies, 
including LGUs; 
• policies on tree protection (e.g. from illegal felling on protected areas and as theft 
from communities and individual landholdings); 
• other support services for tree growers, e.g. prosecution for timber theft; provision of 
germplasm, nursery accreditation. 
 
Other areas where there are or may be policy implications, but which are not a primary 
project focus, include: 
 
• land titling; 
• log allocations to timber processor including furniture manufacturers; 
• timber value-adding at the farm and community level; 
• approvals for purchases of portable sawmills and chainsaws; 
• community-based forest management design and implementation; 
• silvicultural research. 
 
PROPOSED TECHNOLOGY TRANSFER APPROACH 
 
Development of New Technology from Research Outputs (Including Validation, 
Summarization, Integration and Further Development) 
 
It is not possible at this stage to be prescriptive about the development phase of new 
technology in the research project, but some comments can be provided. This will be done 
with reference to a project objectives and outputs table. Under project Objective 1, the focus 
will be on the regulatory framework and the way in which it is responded to by smallholder 
tree growers. Working with the DENR is designed to ensure validation of any recommended 
changes to the regulatory framework, and further development (further policy formulation) 
where necessary. 
 
The timber marketing and tree farm productivity research areas of Objective 2 involve a 
number of separate activities, including market studies and financial modelling, collection of 
social and economic data from tree farms, development of a pilot information system, and 
evaluation of tree management systems. Findings from the market research activity will be 
validated to some extent by the market modelling and by observations for timber sales by 
tree farmers. The prototype information system will be monitored and if necessary refined 
through a trial-and-error process. 
 
Under Objective 2.4, the tree farm demonstrations are a highly applied form of research, 
involving trialling and demonstrating new silvicultural systems. Technology development will 
be an integral part of this process, in that the effectiveness and suitability of thinning, 
pruning, fertilizer and weed control strategies will be validated and if necessary modified to 
ensure effectiveness and suitability for smallholders. It may be, for example, that use of pole-
saw pruners and chemical weed control are not suitable technology for tree farmers. 
 
Under Objective 3, the development phase will involve validation of the suitability of the 
livelihood systems identified as appropriate for smallholders. Measures which might be 
applied here include comparing performance where similar systems are adopted, a SWOT 
analysis of the recommended systems by the project team, and further financial modelling. 
 
 65 
Developing Leyte Forest Policies Based on Project Findings 
Technology Transfer Model Adopted in Project 
 
A best-of-all-worlds approach is taken to technology transfer in the project. This includes a 
commitment of project researchers to technology transfer, actions of project members with 
extension skills, silvicultural experiments on demonstration sites, conducting farmer visits to 
demonstration sites, and DENR staff involvement in project research and on the project 
advisory committee.  
 
Summarization and Integration into Technology Packages 
 
An important element of the project will be to design and validate technology packages. 
Specific packages will be needed for different stakeholder groups and for different forest 
management aspects. Care will be needed to recognize system boundaries and define the 
scope of particular packages. 
 
The challenge is to harness the knowledge and creativity of the research team, to develop 
technology transfer packages. The research coordinators will need to provide leadership and 
a suitable environment for designing technology packages. The overall research project has 
a variety of components, and different team members will lead or participate in different 
components. Meetings of the overall research team will probably be needed to interpret and 
synthesize the results into technical recommendations. Wide input is required, from 
everyone in the research team. 
 
Workshops and perhaps focus group discussions (FDGs) will provide a forum for validation 
of policy reform proposals. 
 
Conveying Technology Packages to Relevant Stakeholder Clients 
 
It is recognized that the technology transfer approach will differ between providing extension 
to individual smallholders and providing policy recommendations to large government 
agencies. Individuals are influenced by demonstration sites and field days, and also be 
observing adoption of new technology by their neighbours. This is not the case with 
agencies, where it may be necessary to convince several influential people on the agency of 
the wisdom of the proposals. 
 
While it is not possible to lay down detailed technology transfer prescriptions at present, a 
variety of mechanisms warrant consideration, as set out in the following table, and planned 
for the project. 
 
Smallholders as target Government agencies 
Demonstration sites of cooperating farmers  Including DENR officers in the research team and 
PAC 
Field days on tree farms or other demonstration 
sites 
Involving the DENR and LGUs in the project 
planning and initial policy workshops 
Community meetings Input to and endorsement of draft policy 
recommendations by the PAC 
Community partnerships, and trials in 
communities 
Holding a policy workshop towards the end of the 
project, and seeking input from a variety of 
stakeholders on a range of policy options 
Demonstration of a pilot scheme for bringing 
timber buyers and sellers together 
Preparation of policy documents, and arguing the 
case for reforms 
Extension brochures, e.g. on tree farm 
registration and harvest and transport approval 
mechanisms; silvicultural systems; timber 
market requirements; financial performance of 
various tree species. 
Visits of university researchers to DENR offices 
for discussions with relevant staff 
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Technology transfer is not just a process of handing over particular technology packages to 
user clients. The researchers will need to interact with client groups, in policy formation, and 
will need to convince them of the merits of the policy proposals. 
 
EXPECTED OUTPUTS AND HOW THEY WILL BE USED 
 
The outputs of this project activity are the technology packages, for technology transfer to 
forestry stakeholders, for their direct use. 
 
LINKS WITH OTHER PROJECT ACTIVITIES 
 
This component of the research will draw on findings of each of the research activities of the 
overall project. That is, the inputs of this project activity are the outputs of the other research 
activities. The challenge is to integrate research findings and develop and test technology 
packages, for transfer to major stakeholder groups, including regulatory agencies and tree 
farmers as client groups. The closest links will be with the institutional reform activities 
(Objective 1) and extension activities (within Objectives 2 and 3); the latter are in fact 
technology transfer activities. To some extent, technology transfer will be occurring as the 
research proceeds, as various landholders, officers of government agencies and other 
stakeholders observe project progress and discuss research activities and findings with 
project team members.  
 
RESOURCE REQUIREMENTS AND TIMETABLE 
 
The input of all members of the research team is relevant, hence there will be a requirement 
for university researcher and field officer time input. However, the three project coordinators 
will play a lead role. While some progress will be possible before research is completed, it is 
anticipated that the main activities will take place towards the end of the three years, i.e. 




Previous research has identified problems with regard to property rights and approval 
processes for Leyte smallholders in growing timber trees and selling timber. Forest policy is 
in a continuing state of evolution. There is a dire need for improved information, by both 
regulatory agencies and tree growers. The research under ACIAR project 2003/052 will 
generate considerable information about appropriate policies for government agencies and 
technology for smallholders in relation to forestry and agroforestry. Once research outputs 
are generated, technology development and transfer activities are critical if the research is to 
have practical benefits to smallholders. Some appropriate steps in technology development 
and transfer can be identified. The involvement of all members of the research team, and 
workshops for team members as well as with other stakeholders, will play an important role 




Arnon, I. (1989), Agricultural Research and Technology Transfer, Elsevier Applied Science, 
London. 
Harrison, S.R. and Tisdell, J.G. (1997), Evaluating the Impacts of Research Projects 
Relating to Australia’s Natural Resources, Land and Water Resources Research and 
Development Corporation, Impacts of Research Series, Canberra. 
Tikkanen, I., Glück, P. and Pajuoka, H. (eds) (2002), Cross-Sectoral Policy Impacts of 
Forests, EFI Proceedings No. 46, European Forest Institute, Joensuu, Finland. 
 
 67 
